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W) Check for updates

SARS-CoV-2 infection in a stem cell transplant recipient grafted
from a SARS-CoV-2-positive donor

© The Author(s), under exclusive licence to Springer Nature Limited 2022

Bone Marrow Transplantation (2022) 57:1604-1606; https://
doi.org/10.1038/541409-022-01763-x

TO THE EDITOR:

Allogeneic hematopoietic stem cell transplantation (HSCT) reci-
pients are at a high risk of severe disease from SARS-CoV-2
infection with a mortality rate ranging from 22 to 25% [1, 2].
Therefore, the European Bone Marrow Transplantation guidelines
recommend that HSCT be deferred until a patient is asymptomatic
and has two negative polymerase chain reaction (PCR) tests [3, 4].

A 63-year-old female was diagnosed with very high-risk
myelodysplastic syndrome according to the Revised International
Prognostic Scoring System (pancytopenia, bone marrow blasts
10%, trisomy 8). Her past medical history was negative and had
not been vaccinated for SARS-CoV-2. She achieved a partial
response after five azacytidine cycles and was considered eligible
for an allogeneic peripheral blood stem cell (PBSC) transplantation
from her HLA-identical 57-year-old brother. Although at admission
her PCR SARS-CoV-2 nasopharyngeal swab was negative, on day
-2, after having completed the myeloablative preparative regi-
men, her monitoring swab was positive and confirmed by a
second swab test. She was asymptomatic, had had no contact
with confirmed SARS-CoV-2 cases, nor had she traveled to high-
risk areas. Moreover, no visitors could enter the HSCT unit since
November 2021. At PBSC collection, the donor, who was fully
vaccinated, had a positive SARS-CoV-2 swab. The Omicron variant
was identified by next-generation sequencing in both the
patient’s and donor's nasopharyngeal swabs, while only the
recipient had viral RNA load in plasma. However, PBSC infusion
could not be postponed as the myeloablative regimen had
already been completed. The recipient was administered unma-
nipulated PBSC containing 5.93x10%kg CD34+ cells and
2.64 x 108/kg CD3+ cells on day 0. GVHD prophylaxis included
cyclosporine A and a short-course methotrexate, with no ex vivo
T-cell depletion.

A brief episode of desaturation occurred on day +1. The patient
had neither fever nor cough and negative inflammation markers.
No opacity or interstitial injury was evidenced at chest radio-
graphy and lung echography. High-flow nasal cannula therapy
was discontinued two days later as arterial blood gas analysis
evidenced normal oxygen saturation in room air. Although this
post-transplant episode ran a mild course, it was not possible to
exclude a correlation with SARS-CoV-2 as the patient’s swabs
continued to be positive. Consequently, she was administered
low-dose steroid (i.v. methylprednisolone at 0.5 mg/kg/day for
5 days) and remdesivir at 100 mg per day, for 5 days. Severe
thrombocytopenia excluded antithrombotic prophylaxis.
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Neutrophil engraftment was achieved on day +21 and
complete donor chimerism was documented by fluorescent
in situ hybridization on unfractionated peripheral blood cells
(99.6%), CD3+ T cells (98.2%), and CD19+ B cells (99.6%) on day
+30. She was discharged on self-isolation on day +31 and finally
cleared the virus on day +46.

The recipient’s IgG anti-spike protein (anti-S) titer was low at
day 0, before PBSC infusion (132 BAU/ml, LIAISON” SARS-CoV-2 51/
S2 IgG indirect chemiluminescent immunoassay - DiaSorin,
Saluggia, Italy) and showed an upward trend until day +30 (IgG
anti-S >2080 BAU/ml). Noteworthy, serum IgG rose on day +5
(439 BAU/ml), supporting the passive transfer of donor humoral
immunity through the stem cell product.

The T-cell response to SARS-CoV-2 was assessed by interferon-y
release fluorescence immunoassay Covi-FERON FIA (SD BIOSEN-
SOR, Relab, Republic of Korea). Briefly, heparinized whole blood
was incubated in test tubes for 16-24h at 37°C, after which,
plasma was harvested and tested for the presence of interferon-y
produced in response to the SARS-CoV-2 spike protein derived
from Alpha, Beta, and Gamma variants (B.1.1.7, B.1.351, and P.1,
respectively) and the Nucleocapsid protein (antigen N). The
recipient’s Covi-FERON test was non-reactive on day +7, whilst
the donor had had a strong response to all antigens (day -1).
Although the recipient’s CD4+ and CD8+ counts were low on day
+30 (178 and 11, respectively), there was a significant
T-lymphocyte response to the spike proteins but not to the
nucleocapsid (Fig. 1).

To the best of our knowledge, this is the first reported case of a
SARS-CoV-2 infection in an allogeneic HSCT recipient, whose
donor was also SARS-CoV-2 positive.

Few reports have described HSCT patients with concomitant
COVID-19 disease in the pre-engraftment and early post-
engraftment phases. Some studies reported that HSCT recipients
with COVID-19 disease have a poor outcome, but they were
carried out during the period 2020-2021, when the predominant
variants were Alpha and Delta [1, 2, 5]. Although the mutations
identified in the Omicron spike protein (about 37) have led to
serious concerns over antibody responses [6, 7], it seems that
most T-cell immune responses are retained, potentially under-
pinning protection from a severe disease [6, 8, 9]. A recent study
on vaccinated subjects evidenced a significant decrease in
memory B cells and neutralizing antibodies at 6 months, with
up to 42% less for the Omicron variant than others, whilst, there
was an >80% average functional preservation of T-cell responses
[8]. Therefore, it may be hypothesized that the myeloablative
preparative regimen inhibited recipient T-cell response, at least
during the early post-transplant phase. Nevertheless, the expan-
sion of reactive T lymphocytes might well have contributed to
minimizing the disease severity at one post-HSCT month.
Although the interferon-y response was evaluated to the Alpha,
Beta, and Gamma variants, it may be assumed that those T-cell
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Fig. 1

Timeline of SARS-CoV-2 testing, antiviral treatment, and transplant procedure. The top row shows the days before and after

hematopoietic stem cell transplantation (HSCT) when the conditioning regimen and antiviral therapy were administered. Below, the results of
the recipient and donor SARS-CoV-2 tests are reported: SARS-CoV-2 nasopharyngeal swab (SARS-CoV-2 NP-swab); immunoglobulins G anti-
SARS-CoV-2 levels (IgG); SARS-CoV-2 interferon-y release assay (Covi-FERON) tested to the Alpha spike protein, Beta and Gamma spike
proteins, and nucleocapsid antigen; B.1.1.529 SARS-CoV-2 viremia (Omicron variant).

clones were also responsive to Omicron, in agreement with Tarke
et al. [8]. The recipient had a high response to all variant spike
proteins except the nucleocapsid antigen, confirming the
preferential targeting of the spike protein [10].

Notwithstanding the low number of B lymphocytes, the
serological assay revealed a concomitant IgG antibody rise that
peaked at 2080 BAU/ml, on day +30. The recipient’s IgG anti-S
protein was first detected before transplant and rose on day +5,
supporting the passive transfer of donor humoral immunity
through the stem cell product. It is conceivable that the
remarkable immune response might have been induced by the
expansion of donor lymphocytes as demonstrated by the
chimerism analysis. Both T cell and humoral immunity might
have contributed to limiting the extent of the disease. Indeed,
although antibodies are responsible for viral neutralization,
adaptive immunity is necessary for viral clearance [11].

Whether or not the absence of a SARS-CoV-2 hyperinflamma-
tory syndrome was due to low lymphocyte and neutrophil counts
and the concomitant administration of immunosuppressive
agents, i.e,, cyclosporine A, remains to be clarified. Although data
supporting the efficacy of this antiviral agent in the immunocom-
promised host are scanty, treatment with remdesivir might have
played a role in making the clinical course mild [2, 5].

In contrast with other authors who observed SARS-CoV-2 RNA
more frequently in whole blood than in plasma, we detected
SARS-CoV-2 RNA only in our recipient’s plasma [12]. However, this
may be related to the differences in the viral-load kinetics in the
two blood compartments analyzed, in line with other viruses in
HSCT recipients [13].

The case herein reported suggests that the variant of concern,
Omicron, has been associated with a mild clinical outcome even in
patients at high risk of severe disease, such as HSCT recipients.
However, further studies are required to clarify whether this is due
to an intrinsic attenuated virulence or the capacity Omicron has to
elicit a robust response of both adaptive and humoral immunity.
We believe that, in our case, the potential role of humoral and cell-
mediated immunity transferred from the donor should not be
underestimated. Moreover, there might have been a different
modulation of the immune response should the donor have been
haploidentical or unrelated, or in the presence of a GVHD
prophylaxis including in vivo/ex vivo T-cell depletion. Hopefully,
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further research will provide data able to optimize the donor
selection process and clarify the impact SARS-CoV-2 infection has
on immune reconstitution.
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